











こで Laser Microdissection 法により不均一な組織
中の僅かな腫瘍細胞を取り出し，T7 増幅法によっ










































維性組織の形成に関与するTransthyretin，Fibroblast growth factor が検出された．さらに

















　全ての検体はOCT compound（Sakura. Torrance, 
CA, USA）に入れ，液体窒素を用いて冷却した 
イソペンタン内で凍結させ，－80℃冷凍庫に保 
存した．切片は免疫染色には厚さ 4μm， Laser 
Microdissection 用には厚さ 10μmの連続凍結切片
を作成した．
　2．Laser Microdissection および RNA抽出
　検体はクリスタルバイオレット染色を行い Laser 
microdissection（P.A.L.M. Microlaser Technologies 
AG and Meiwafosis, Osaka, Japan）を用いて 2000
細胞以上を取り出した（Fig. 2）．Total RNA を
Fig. 1　 A: Hematoxylin and eosin staining and immunostaining of a thyrotropic hormone （TSH）-pro-
ducing pituitary adenoma. B : On immunostaining, only TSH is positive. Magniﬁcation×400
Table 1　Clinical features in 4 pationts with microarray analysis
patient NO Pathological diagnosis sex Age
1 TSH producing adenoma male 44
2 null cell adenoma male 64
3 null cell adenoma Female 57
4 normal pituitary gland （dissection） male 82





たTotal RNAはAgilent 2100 Bioanalyzer（Agilent 
Technologies, Inc., Santa Rosa, CA, U.S.A）を用い
て quality check を行った．
　3．Total RNAの増幅
　Microarray で分析するために十分量の Total 
RNAを得るため TargetAmp 2-Round Aminoallyl-
aRNA Ampliﬁcation Kit（Epicentre Biotechnologies, 





















PRKA13（4,465 倍），Forkhead box N4（3,564 倍），
Programmed cell death 6 interacting protein（1,341











倍），Chorionic somatomammotropin hormone1 
（15,905 倍），Transthyretin（10,076 倍），Phospho die-
sterase 4D interacting protein（8,990 倍），TIMP4
（7,334 倍），JEM-1（5,842 倍），Forkhead box N4 
（3,626 倍），PRKA13（3,629 倍），Programmed cell 
death 6 interacting protein（2,227 倍），Virus-
induced signaling adapter（2,055 倍）Pre-B- 
cell colony enhancing factor1（2,084 倍），Mer-




ン パ ク Tropomyosin4（563.8 倍）， ゴ ル ジ 体 の
Trans-golgi network protein2（177.1 倍），細胞骨
格アクチンとチュ－ブリンの転写因子である Zinc 
































（CSH1）（24,492 倍），TIMP4（7,334 倍），Forkhead 
box N4（FOXN4）（3,626 倍）の遺伝子が検索された．
　Chorionic somatomammotropin hormone1（CSH1）




















　Forkhead box N4（3,626 倍）は，脊髄の 2 つの




Table 2　 List of highly expressed genes in TSH producing adenoma, compared with normal 
pituitary gland
Relative amount Gene name
41,296 Guanine nucleotide binding protein （G protein）, q polypeptide
32,143 Homo sapiens cDNA FLJ42912 ﬁs, clone BRHIP3024533. ［AK124902］
29,610 Sodium channel, voltage-gated, type V, alpha （long QT syndrome 3）
24,492 Chorionic somatomammotropin hormone 1 （placental lactogen）
21,661 Defensin, beta 103A
15,407 Solute carrier family 4, anion exchanger, member 13, Diego blood group）
9,689 Transthyretin （prealbumin, amyloidosis type I）
8,455 Timeless-interacting protein
7,249 Prolactin
5,719 Basic leucine zipper nuclear factor 1 （JEM-1）
5,423 CDNA clone IMAGE:4825318
4,465 A kinase （PRKA） anchor protein 13
4,244 5'-nucleotidase, cytosolic II
3,564 Forkhead box N4
2,949 Sperm associated antigen 9
2,597 Delta-like 1 homolog （Drosophila）
2,132 MRNA from chromosome 5q31-33 region
2,056 Pre-B-cell colony enhancing factor 1
2,020 Homo sapiens cDNA FLJ33266 ﬁs, clone ASTRO2007047. ［AK090585］
1,970 PHD ﬁnger protein 20
1,772 Delta-like 1 homolog （Drosophila）
1,341 Programmed cell death 6 interacting protein
1,315 PET112-like （yeast）
1,110 Carbonic anhydrase VIII
1,102 Zona pellucida glycoprotein 1（sperm receptor）
1,081 Albumin
1,056 maternally expressed 3
TSH産生下垂体腺腫における遺伝子解析
249
















化し，prop1・pit1 の作用で GH 産生へ，prop1・
pit1・ER の作用で PRL 産生へ，prop1・GATA2・




Table 3　List of highly expressed genes in TSH producing adenoma, compared with null cell adenoma
Relative amount Gene name
42,182 Guanine nucleotide binding protein （G protein）, q polypeptide
31,295 Sodium channel, voltage-gated, type V, alpha （long QT syndrome 3）
23,883 Glycoprotein hormones, alpha polypeptide
15,905 Chorionic somatomammotropin hormone 1 （placental lactogen）
15,847 Solute carrier family 4, anion exchanger, member 1 
14,653 Proprotein convertase subtilisin/kexin type 5
10,076 Transthyretin （prealbumin, amyloidosis type I）
8,990 Phosphodiesterase 4D interacting protein （myomegalin）
7,334 TIMP metallopeptidase inhibitor 4
6,678 Serine/threonine kinase 11
5,842 Basic leucine zipper nuclear factor 1 （JEM-1）
5,560 CDNA clone IMAGE:4825318
5,009 5'-nucleotidase, cytosolic II
4,881 Zona pellucida glycoprotein 1 （sperm receptor）
4,743 Basic leucine zipper nuclear factor 1 （JEM-1）
4,271 protein kinase C, zeta
4,189 Defensin, beta 103A
3,629 A kinase （PRKA） anchor protein 13
3,626 Forkhead box N4
3,140 Sperm associated antigen 9
2,508 Delta-like 1 homolog （Drosophila）
2,390 MRNA from chromosome 5q31-33 region
2,242 WAP, follistatin/kazal, immunoglobulin, kunitz and netrin domain containing 1
2,227 Programmed cell death 6 interacting protein
2,084 Pre-B-cell colony enhancing factor 1
2,055 Virus-induced signaling adapter
1,706 Albumin
1,471 Mercaptopyruvate sulfurtransferase
1,455 Cyclin B1 interacting protein 1
1,436 PHD ﬁnger protein 20
1,285 PET112-like （yeast）
1,106 maternally expressed 3
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GENETIC ANALYSIS OF A THYROTROPIC  
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　Abstract 　　 To identify genes involved in hormone secretion and tumorigenesis, we compared 
genes in a null cell adenoma without hormone secretion and in a pituitary adenoma producing only TSH 
protein.  At surgery, tissue was removed and frozen from two patients with null cell adenomas: two pa-
tients with TSH-producing pituitary adenomas, and one patient with a normal pituitary （as a control）. 
Serial sections of each tissue were prepared, and tumor cells were isolated using laser capture microdis-
section.  Total RNA was ampliﬁed using the T7 promoter and analyzed by DNA microarray.  TIMP, co-
expressed with MMP and involved in tumor growth, and cyclin Β1, involved in M phase cell cycle regu-
lation, were identiﬁed as genes involved in tumorigenesis.  Additional genes speciﬁc for TSH-producing 
pituitary adenomas were also identiﬁed : transthyretin, which plays a role in ﬁbrous tissue formation ; ﬁ-
broblast growth factor, which is involved in growth hormone, prolactin, and TSH hormone secretion ; 
CSH1, which regulates proteins involved in growth hormone and prolactin hormone secretion ; forkhead 
box N4, which is a major transcription factor in the development and metabolism ; and programmed cell 
death 6 interacting protein, which is involved in programmed cell death.
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